Adsorption of MCPA on different activated carbons by Mourão, P.A.M. et al.
Jornadas do Departamento de Química • 2013


Adsorption of MCPA on different activated carbons

P.A.M. Mourão, I.P.P. Cansado, M.M.L.Ribeiro Carrott and P.J.M. Carrott 

Centro de Química de Évora e Departamento de Química da ECTUE
Universidade de Évora, 7000-671 Évora, Portugal

pamm@uevora.pt (​mailto:pamm@uevora.pt​), 


Pesticides play an important role in the success of modern farming and food production but their use increases the residue levels in soils and waters and has been a public concern because of the potential risk to human health and the environment. Pesticides are generally applied in larger amounts than those needed for the pest control and they are swept away by transport processes such as leaching. Liquid phase adsorption is one of the mechanisms which decrease solute mobility and thus could be suitable for assessing the capacity of materials to adsorb pollutants. 
Several treatment processes are available to remove inorganic and organic pollutants (including herbicides) from aqueous or gaseous phase, with adsorption on activated carbons being often considered to be highly efficient, easy to use and one of the most economical [1]. In particular, the concentration of compounds belonging to the phenoxyacid group has increased and a worrying fact is that these compounds are more often detected in both superficial and underground waters. MCPA was selected because it is considered highly carcinogenic, its biological degradation is very slow and it has been detected in natural and drinking waters with contamination levels up to 0.4 µg/L [2]. In Portugal, for example, permitted levels have been decreased to only 0.1 µg/L for any one pesticide or a total of 0.5 µg/L for all [3].
The work presented here focuses on the adsorption of MCPA on a series of ACs prepared from recycled PET or cork via different activation methods. All ACs were characterised by nitrogen adsorption at 77 K and by elemental analysis. The adsorption isotherms of MCPA were determined on selected ACs, where the same amount of AC was added to flasks containing  equal volumes of aqueous solutions with different initial known concentrations in an acidic medium (pH =3) and left until the equilibrium was attained (2 days). All suspensions were then filtered and the residual concentrations of MCPA were determined by UV-Vis, as detailed in previous work [4]. The present study shows that activated carbons prepared from PET or from cork can be used successfully as adsorbents for the removal of MCPA from aqueous solutions. The ACs tested display very different textural and chemical properties, nevertheless we found that the micropore volume and the specific surface area seem to be the determinant factors influencing MCPA removal from the liquid phase. 
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